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Abstract
Purpose Entero-vesical or entero-vaginal fistulae (EVF) are
an uncommon septic complication mainly of diverticular dis-
ease. The fistulae are usually situated within extensive and
dense inflammatory masses occluding the entrance of the pel-
vis. There are still some controversies regarding laparoscopic
feasibility and treatment modalities of this disorder.
Methods A retrospective chart review of all patients with EVF
operated at our department since 2008. Patients were identi-
fied by use of the computerized hospital information system.
Results In nineteen patients (ten males), median age 68 years,
13 patients had entero-vesical fistulae, and 6 patients had
entero-vaginal fistulae. The fistulae were caused by compli-
cated diverticular disease in 16 patients (84 %), Crohn’s dis-
ease (two patients), and ulcerative colitis (one patient). All
cases were attempted laparoscopically. Operative treatment
involved separation of the inflammatory mass and resection
of the affected colorectal segment. There were three conver-
sions (16 %), all three requiring bladder repair considered too
extensive for laparoscopicmeans. In two further patients small
bladder defects were sutured laparoscopically, the remaining
patients required no bladder repair. The inferior mesentric
artery (IMA) was preserved in all cases. Median operative time
was 180 min. Two patients received a protective ileostomy:
one converted patient and one cachectic patient with Crohn’s
disease under immune-modulating therapy. Both ileostomies
were closed. Altogether, there were five complications in five
patients (26 %), four of them were minor (Clavien grade I and
II). The cachectic patient with Crohn’s disease suffered a major
(grade IIIb) complication (stoma prolapse, treated by early
closure of the ileostomy). There was no anastomotic leakage
and no mortality. Median hospital stay was 12 days.
Conclusions The laparoscopic approach is a safe option for
the treatment of EVF of benign inflammatory origin. In most
cases it offers all the advantages pertaining to minimally in-
vasive surgery. For a definite and causal approach, the disor-
der belongs primarily within the therapeutic domain of the
visceral surgeon. Following the separation of the inflammato-
ry colon, most of the bladder lesions caused by EVF will heal
without further surgical measures.
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Introduction
Entero-vesical or entero-vaginal fistulae (EVF) are uncom-
mon. The overwhelming majority are of benign inflammatory
origin, only about 10 % are caused by malignancies of the
bowel or the bladder. The main causes for benign fistula for-
mation are diverticular disease (70 %) and Crohn’s disease (5–
10 %) [1–5]. Rarer causes include appendicitis, Meckel diver-
ticulitis, radiotherapy, and trauma.
Fistulae are usually situated within extensive and dense
inflammatory masses occluding the entrance of the pelvis.
Many surgeons therefore consider this disorder still as techni-
cally demanding if not unsuitable for laparoscopic surgery [6].
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Laparoscopic surgery of benign entero-vesical
or entero-vaginal fistulae
Up to 2014, only 204 cases of intended laparoscopic repairs of
entero-vesical or entero-vaginal fistulae have been reported in
25 publications [7], many of them within larger cohorts of
Bcomplicated diverticulitis^, demonstrating that there is still
a paucity of specific data. Furthermore, in some places con-
troversies still exist regarding the extent and modalities of
treatment and whether such fistulae belong primarily in the
domains of urologists or gynaecologists rather than of visceral
surgeons [8, 9].
In an attempt to further clarify some of the controversial
issues, we report our experiences of 19 consecutive patients
who were operated at our institution since 2008.
Patients and methods
A chart review was conducted of all consecutive patients re-
ferred to the department with the diagnosis of entero-vesical or
colo-vaginal fistula since October 2008. Patients were identi-
fied by use of the computerized hospital information system.
Laparoscopic colorectal surgery was introduced to the depart-
ment in 2004. Prior to 2008, patients with entero-vesical fis-
tula were usually treated by the urology department. In this
era, they were operated conventionally by the urologists, and
surgical assistance was only sought if deemed necessary.
Usually, patients referred to the department have their di-
agnosis already confirmed elsewhere. Routine preoperative
workup includes endoscopy, barium colonic contrast enema,
and CT scan. The main purpose of the preoperative workup is
the exclusion of a neoplastic cause for the fistula. Likewise, a
cystoscopy is ordered only if a neoplastic lesion of the bladder
has to be excluded.
Except for suspected malignancy, all cases are primarily
attempted laparoscopically. Colorectal malignancy as cause
for the fistula formation is considered as relative contraindica-
tion for laparoscopic surgery as oncological considerations
usually require excisions of a larger part of the bladder. We
believe that in these cases the necessary extent of bladder
resection can better be judged by direct tactile sensation. Fur-
thermore, a complex laparoscopic bladder repair is beyond our
scope of safe feasibility, in particular if the margin is anywhere
near the trigone.
Operative strategy aims initially at separation of the inflam-
matory mass from the bladder (or the vagina). This is done by
blunt instrumental Bpinching^ or by sharp dissection, as re-
quired. Thereafter, the inflammatory mass is mobilized suffi-
ciently to allow for safe dissection of the mesentery. We at-
tempt to preserve the inferior mesenteric artery (IMA) by
finding a plane in between the affected colo-rectum and the
vasculature. The rectum is mobilized dorsally downwards and
if required ventrally beyond the peritoneal flexure until a 33
bougie can be passed easily and without resistance peranally
up to the intended aboral resection margin.
If feasible and particularly in younger and fit patients, the
entire segment of colon affected by diverticulosis is resected.
We believe that even in elderly patients where we would ini-
tially aim at only a limited resection it does not make sense to
leave colon behind which is grossly altered by diverticular
disease. The extent of diverticulosis can best be seen on co-
lonic contrast enema, which we therefore find very useful in
our preoperative assessment and planning of the operation.
At the end of the operation, the bladder is filled with saline
via a transurethral catheter and checked for leakage. In case of
leakage, the bladder defect which is usually minute is closed
by some sutures and the tightness of the closure confirmed by
a refill of the bladder. The urethral catheter is left for 5 to
7 days and then removed after the bladder integrity is shown
by a cystography.
Results
Thirteen patients with colo-vesical fistulae and six patients with
colo-vaginal fistulae were operated during the period under
review. Patient demographics are shown in Table 1. The cause
for the fistulae was diverticular disease in 16 cases (84 %); two
fistulae were caused by Crohn’s disease and one by ulcerative
colitis. Operative details are presented in Table 2. Three of the
19 cases were converted (16 %). All three cases were converted
since the operating surgeon considered the bladder defect too
extensive for a safe laparoscopic repair. Small bladder defects
were sutured laparoscopically in two further patients; the re-
maining patients required no specific bladder repair. Two pa-
tients received a protective ileostomy. One was a converted
patient; the other was a severely cachectic patient with Crohn’s
disease under immune-modulating therapy. Both protective
Table 2 Perioperative details
Conversions 3 (16 %)
Median operative time (min) 180 (72–355)
Intraoperative complications 0
Protective ileostomy 2 (11 %)
Blood transfusions 0
Median hospital stay (days) 12 (9–25)
Table 1 Patient demographics
Gender (male/female) 10/9
Age (yrs. median/range) 68/23–84
Underlying disease Diverticular disease: 16 (84 %)
Crohn’s disease: 2 (11 %)
Ulcerative colitis: 1 (5 %)
Type of fistula Colo-vesical 13
Colo-vaginal 6
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ileostomies could meanwhile be closed. No intraoperative com-
plications were recorded and no perioperative blood transfu-
sions were required. Altogether, five complications were noted
in five patients (26 %, Table 3). There were no anastomotic
leaks, nor mortality.
Discussion
This study confirms results of the other published series: the
laparoscopic approach for entero-vesical or entero-vaginal fis-
tula of benign inflammatory origin is safe and offers in most
cases all the advantages pertaining to minimally invasive sur-
gery: in particular low morbidity and rapid recovery [7,
10–17]. Conversion rates are low, ranging from 6 to 36 %
(Table 4). Furthermore, converted cases do not fare worse than
one would expect if these patients were operated convention-
ally [7]. Morbidity and mortality is similar to laparoscopic
surgery of uncomplicated diverticular disease [7].
Considering the overall safety of the procedure it remains
puzzling why some authors still propose a Bconservative
approach^, which means simply dividing the fistula and leav-
ing the diseased colon behind [18–22]. This overtly hesitant
approach is without any apparent advantage for the patient but
carries a considerable risk of further aggravation and spread of
the inflammatory disease process later on.
In this context, it is important to point out that in the over-
whelming majority of cases entero-vesical fistulae are mani-
festations of a surgical disease of the bowel (not of the blad-
der) and that the proper causal therapy of this disorder there-
fore mandates a visceral surgical approach. Fistulae have a
high pressure gradient from the colon to the bladder/vagina,
not vice versa. Patients therefore typically complain of the
passage of gas or faecal matter via the urethra (or vagina).
That urine seeps the other way is very rare. If found, it is
typically caused by concomitant urinary retention such as pro-
duced by prostatic hypertrophy. A simple separation of the
diseased colon as cause of the high pressure blow hole usually
suffices to heal the bladder. Further repairs of the bladder are
usually not required [11, 12, 14]. Only larger defects need to
be repaired. Therefore, for a definite and causal approach, the
disorder belongs primarily within the therapeutic domain of
the visceral surgeon. Even more so if patients want to profit
from the potential benefits of a minimally invasive approach.
It is of interest and has previously been noted that entero-
vesical fistulae are predominantly found in males and only
very rarely encountered in non-hysterectomised females [2,
5, 9]. This was also confirmed in our series with only three
female patients with entero-vesical fistula, all of them
Table 4 Published series of laparoscopic surgery for entero-vesical/vaginal fistulae
Author Study
period









Menenakos [10] 1993–2003 18 1 (6 %) n.s./237/165–330 3 (20 %) 2 (13 %) 0 yes 6 (40 %) 0
Nguyen [11] 1994–2004 14 5 (36 %) n.s./209/78–309 2 (14 %) 0 0 n.s. 3 (38 %)
Engledow [12] 1995–2005 31 9 (29 %)* 150/n.s./60–310 1 (3 %) 3 (10 %) 2 (6 %) yes 2 (9 %) 1 (3 %)
Mizushima [14] n.s. 4 0 234/223/100–325 1 (25 %) 0 0 n.s. 1 (25 %) 0
Abbass [16] 2006–2012 21 0 240/254/168–360 5 (24 %) 3 (14 %) 0 n.s. n.s. 1 (5 %)
Marney [17] 2004–2011 15 5 (33 %) 135/n.s./85–240 3 (20 %) 0 0 yes n.s. 0
own results 2008–2014 19 3 (16 %) 180/176/72–355 4 (21 %) 1 (5 %) 0 no 3 (16 %) 2 (11 %)
n.s. not stated
*10 % since 2000
Table 3 Complications
n
Minor 4 (21 %)
Clavien grade I (requiring no intervention) 2 Transient diarrhoea
Transient anal bleeding
Clavien grade II (requiring non-operative
intervention)
2 Pneumonia
Persisting urinary tract infection
Major 1 (5 %)
Clavien III b (requiring operative intervention
under GA)
1 Ileostomy prolapse in cachectic patient with
Crohn’s disease; treated by early closure of
ileostomy; uneventful further course
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hysterectomised. It appears that the uterus protects the bladder
anatomically from inflammatory fistula formation by divertic-
ular disease.
On a more technical note, some surgeons routinely dissect
and ligate the IMA as part of the procedure [12, 13, 15, 17].
We believe that this is unnecessary and unwarranted in this
benign disease scenario and that by simply dissecting the mes-
enteric plane in between the proper bowel and the vasculature
the artery and therefore a potentially beneficial extra of blood
supply to the rectum can be retained in the majority of cases
without much additional effort.
Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made.
References
1. Slade N, Gasches C (1972) Vesico-intestinal fistulae. Br J Surg 59:
593–597
2. Pollard SG, Macfarlane R, Greatorex R, Everett WG, Hartfall WG
(1987) Colovesical fistula. Ann R Coll Surg Engl 69:163–165
3. Rao PN, Knox R, Barnard RG, Schofield PF (1987) Management
of colo-vesical fistulae. Br J Surg 74:362–363
4. Garcea G, Majid I, Sutton CD, Pattenden CJ, Thomas WM (2006)
Diagnosis and management of colovesical fistulae; six-year expe-
rience of 90 consecutive cases. Color Dis 8(4):347–352
5. Holroyd DJ, Banerjee S, Beavan M, Prentice R, Vijay V, Warren SJ
(2012) Colovaginal and colovesical fistulae: the diagnostic para-
digm. Tech Coloproctol 16:119–126
6. Tam MS, Abbass M, Tsay AT, Abbas MA (2014) Outcome of
colonic fistula surgery in the modern surgical era. Tech
Coloproctol 18:467–472
7. Cirocchi R, Cochetti G, Randolph J, Listorti C, Castellani E, Renzi
C, Mearini E, Fingerhut A (2014) Laparoscopic treatment of
colovesical fistulas due to complicated colonic diverticular disease:
a systematic review. Tech Coloproctol 18:873–885
8. Melchior S, Cudovic D, Jones J, Thomas C, Gillitzer R, Thüroff J
(2009) Diagnosis and surgical management of colovesical fistulas
due to sigmoid diverticulitis. J Urol 182:978–982
9. Leicht W, Thomas C, Thüroff J, Roos F (2012) Kolovesikale
Fisteln auf dem Boden einer Sigmadivertikulitis. Urologe 51:971–
974
10. Menenakos E, Hahnloser D, Nassiopoulos K, Chanson C, Sinclair
V, Petropoulos P (2003) Laparoscopic surgery for fistulas that com-
plicate diverticular disease. Langenbecks Arch Surg 388:189–193
11. Nguyen SQ, Divino CM, Vine A, Reiner M, Katz LB, Salky B
(2006) Laparoscopic surgery for diverticular disease complicated
by fistulae. JSLS 10(2):166–168
12. Engledow AH, Pakzad F, Ward NJ, Arulampalam T, Motson RW
(2007) Laparoscopic resection of diverticular fistulae: a 10-year
experience. Color Dis 9:632–634
13. Zapletal C, Woeste G, Bechstein WO, Wullstein C (2007)
Laparoscopic sigmoid resections for diverticulitis complicated by
abscesses or fistulas. Int J Color Dis 22:1515–1521
14. Mizushima T, Ikeda M, Sekimoto M, Yamamoto H, Doki Y, Mori
M (2012) Laparoscopic bladder-preserving surgery for
enterovesical fistula complicated with benign gastrointestinal dis-
ease. Case Rep Gastroenterol 6:279–284
15. Royds J, O’Riordan JM, Eguare E, O’Riordan D, Neary PC (2012)
Laparoscopic surgery for complicated diverticular disease: a single-
centre experience. Color Dis 14:1248–1254
16. Abbas MA, Tsay AT, Abbas MA (2013) Laparoscopic resection of
chronic sigmoid diverticulitis with fistula. JSLS 17:636–640
17. Marney LA, Ho YH (2013) Laparoscopic management of divertic-
ular colovesical fistula: experience in 15 cases and review of the
literature. Int Surg 98:101–109
18. Lewis SL, Abercrombie GF (1984) Conservative surgery for
vesicocolic fistula. J R Soc Med 77(2):102–104
19. Yang HY, Sun WY, Lee TG, Lee SJ (2011) A case of colovesical
fistula induced by sigmoid diverticulitis. J Korean Soc Coloproctol
27(2):94–98
20. Giovanni C, Emanuele C, Francesco B, Emanuele L, Andrea
B, Solajd P, Ettore M (2013) Laparoscopic conservative
treatment of colo-vesical fistula: a new surgical approach.
Int Braz J Urol 39:752
21. Radwan R, Saeed ZM, Phull JS, Williams GL, Carter AC,
Stephenson BM (2013) How safe is it to manage diverticular
colovesical fistulation non-operatively? Color Dis 15:448–450
22. Khanbhai M, Hodgson C, Mahmood K, Parker MC, Solkar M
(2014) Colo-vesical fistula: complete healing without surgical in-
tervention. Int J Surg Case Rep 5:448–450
22 Int J Colorectal Dis (2016) 31:19–22
